Immunohistochemical evidence of serotoninergic regulation of vasoactive intestinal polypeptide (VIP) in the rat suprachiasmatic nucleus.
By applying a double-immunolabeling technique to preembedded tissue preparations, we demonstrated the existence of serotoninergic innervation to neurons containing vasoactive intestinal polypeptide (VIP) in the rat suprachiasmatic nucleus (SCN). Immunoreactivity for serotonin and VIP was revealed by the presence of diaminobenzidine (DAB) reaction products and silver-intensified DAB reaction products, respectively; in a further stage, the silver grains were substituted with gold particles. DAB reaction products were precipitated on the surface of vesicular structures, while gold particles were scattered diffusely throughout the neuroplasma at various densities. Serotoninergic axons were numerous and closely packed together, occasionally forming synaptic junctions with gold-labeled VIP-containing neurons. At these synaptic junctions, small vesicular structures accumulated to form a coat under the presynaptic membrane, and the postsynaptic membrane was lined with a homogeneous accumulation of fine deposits. This postsynaptic apparatus varied in appearance; some parts were flat and thin, while others were of irregular thickness. Serotoninergic fibers also formed synaptic junctions with unidentified neurons, in which postsynaptic membrane specialization was also observable. As VIP-containing neurons are known to be synapsed by somatostatin (SRIH)-containing neurons, their regulation must involve both serotonin and SRIH at least.